including disc herniation and degeneration. None of the trials identified specifically involved the issue of lumbar fusion compared with conservative management of patients with low-back pain. Because of the absence of Class I medical evidence regarding the efficacy of lumbar fusion, the authors concluded that "There is no scientific evidence on the effectiveness of any form of surgical decompression or fusion for degenerative lumbar spondylosis compared with the natural history, placebo, or conservative management."
In 2001, Fritzell and colleagues 3 published the results of a multicenter RCT from the Swedish Lumbar Spine Study Group. In their study, 294 patients with disabling back pain thought to be surgical candidates were randomized to conservative care (physical therapy supplemented with education and other pain-relieving technologies at the discretion of the treating physician), or one of three surgical treatments. Patients were required to have suffered from low-back pain for at least 2 years and were required to have radiographic and clinical evidence of spondylosis at L4-5, L5-S1, or both levels. Surgery was performed by one of 26 participating surgeons and consisted of either PLF, PLF supplemented with pedicle screw fixation, or interbody fusion supplemented with PLF and pedicle screw fixation. The groups were comparable in all measured demographic variables with the exception of a higher incidence of medical comorbidity in the surgical group. Patients were followed for 2 years with intermediate evaluations at 6 months and at 1 year following treatment. Results were assessed using multiple well-validated outcome measures including pain VASs, the ODI for lowback pain, the Million VAS, the GFS, Work Status, a patient satisfaction survey, and an independent functional assessment by a second spine surgeon. 3 Follow up was achieved in 98% of the patients enrolled in the study. Appropriate statistical analysis was performed based on the type of data derived from the different outcome measures. The surgical group did statistically significantly better than the conservatively treated group in terms of pain relief, degree of disability as measured by the ODI, Million, and GFS, return-to-work status, and degree of satisfaction reported by the patients and by the independent observer. The authors' statistical analysis was rigorous and included "intention to treat" as well as "worst case" scenarios. All primary outcome measures evaluated in the study were statistically significantly better in patients ran-domized to the surgical group compared with the nonsurgical group. 3 This study provides Class I medical evidence that demonstrates that lumbar fusion is associated with better outcomes than conservative care for appropriately selected patients with disabling low-back pain. Consideration for surgery should be reserved for those patients with persistent pain thought to arise from one or two motion segments despite the best medical management available to the patient.
The study by Fritzell and colleagues, 3 despite its rigorous design and robust results, has been criticized by proponents of various specific therapies. Mooney, 7 for example, commented that the study was unfairly biased against conservative care because a trial of the same type of therapy had already failed in the enrolled patients prior to entry into the study.
In 2003, Brox, et al., 2 conducted a smaller randomized study evaluating the relative efficacy of instrumented PLF compared with a specific protocol of cognitive intervention and physical therapy. In their study, patients were required to have suffered low-back pain for 1 year and have an ODI score of 30 to 100 and radiographic evidence of degeneration at L4-5, L5-S1, or both. The primary outcome measure used was a modified ODI (modified for the Norwegian population). This particular outcome measure was previously studied in the target population and found to be reliable, although the authors specifically stated that up to a 12-point difference on the scale may be attributed to random error. 1, 5, 6 Secondary outcome measures included pain VASs, daily use of medication, GFS, the Waddel Fear Avoidance Belief Questionnaire, and a patient satisfaction score. Outcomes were assessed by physical therapists or rehabilitation physicians at 1 year following initiation of treatment.
Patients randomized to the surgical arm were treated with instrumented PLF. Postoperative physical therapy was variably used at the discretion of the surgeon and was not codified. The patients enrolled in the physical therapy arm underwent a program specifically designed for patients with low-back pain that was thought to be more effective than standard conservative care based on a previous study. 1 This more comprehensive program included significant cognitive therapy designed to lower patient fear as well as supervised physical therapy averaging 25 hours per week for 8 weeks. Because of the intensity of the program, most patients stayed at the treatment center in patient hotels. This intensive course was followed by a home program of the exercises prescribed in the supervised portion. In addition, patients in the physical therapy group were offered individual consultations, lessons, group therapy sessions, and participation in peer-led discussion groups.
One hundred twenty-one consecutive patients were evaluated and 57 were excluded for a variety of reasons. Sixty-four patients were randomized, 37 to surgery and 27 to physical therapy. There were more men randomized to the surgical group; otherwise, the groups were comparable. The 1-year follow-up rate was 97%. Both groups improved significantly from baseline on all outcome measures. The improvement in the primary outcome measure, the modified ODI, in the surgical group was 15.6 and the improvement in the physical therapy group was 13.3. The authors found an uncorrected "mean difference in change" of 2.3 points favoring patients in the surgical group. This difference increased to 2.7 when corrections for preoperative variables (such as sex) were made. There were very large confidence intervals noted in all outcome measures assessed. The difference in the degree of improvement on the modified ODI between the surgical and physical therapy group was not found to be statistically significant. The large confidence intervals noted are due to the small number of patients enrolled in the study. Therefore, the study is almost certainly underpowered to detect a significant effect if one in fact exists. The results obtained using secondary outcome measures were also reported. In the patients in the surgical group statistically significantly more relief of lower-limb pain, more improvement in back pain, less emotional distress, and higher overall success ratings were observed, as measured by both the patient and the independent observer. The physical therapy group scored better on fear avoidance as well as in fingertip-floor distance. Nonsignificant trends were also seen in favor of the physical therapy group in terms of the GFS and life satisfaction score. 2 The authors concluded that there was equivalence between their program of physical therapy and lumbar fusion in the treatment of low-back pain. Given the small size of the study groups, the absence of a true control group, and the very large confidence intervals, the results are considered to provide Class III medical evidence concerning the relative efficacy of lumbar fusion compared with intensive physical and cognitive therapy. The fact that the surgical group in the study by Brox, et al., 2 tended to do better on the primary outcome measure could alternatively be interpreted as Class III medical evidence supporting the use of lumbar fusion, rather than the vigorous course of physical therapy described by the authors.
No other randomized studies were identified that provided a direct comparison between the surgical and nonsurgical management of patients with low-back pain. Numerous case series and comparisons of surgical techniques have been published that provide supporting Class III medical evidence for the use of various types of lumbar fusion in the treatment of patients with low-back pain recalcitrant to medical management. These papers are discussed in detail elsewhere.
Summary
Class I medical evidence exists in support of the use of lumbar fusion as a treatment standard for carefully selected patients with low-back pain intractable to the best medical management. There is Class III medical evidence that suggests that a course of intensive cognitive and physical therapy may be an efficacious treatment option for the treatment of patients with chronic disabling low-back pain.
Key Issues for Further Research
Multiple modalities may be applied in the treatment of low-back pain. To demonstrate convincingly the efficacy of any treatment modality, surgical or other, an appropriate control group must be compared with the treatment group. The size of the study must allow for adequate statistical power to minimize the possibility of a beta error. In the study of lumbar fusion, it has been demonstrated that sample sizes of 50 to 70 patients per group were adequate to differentiate treated patients from conservatively managed controls. In comparing techniques thought to be more equivalent (such as different types of efficacious treatments), larger numbers of cases are required to demonstrate a difference between groups. Researchers are cautioned that in the context of small sample size, the absence of a statistically significant benefit does not necessarily indicate the absence of a clinically relevant benefit.
